The dynamic nature of the construction industry, rapidly changing global market environments, and lowest cost competitive bidding make it difficult to survive in global construction markets. To understand global construction markets and find success factors regarding a firm's growth, this study was conducted to develop basic data related to establishing future business strategies for Korean firms by analyzing their current business strategies as well as other advanced firms in the global construction market. To select construction companies for a case analysis, construction firms listed in the "Top 225 Global Contractors" from Engineering News-Record from 1995 to 2007 were reviewed. The model of change of business structures was examined by selecting and classifying such firms using two analysis standards in terms of the size of revenues and competitors. It was found that those firms were proactive and responsive to changing markets by increasing their overseas revenues and enhancing their competency through more diversified products in order to stabilize their revenue structure.
Introduction
The international construction market, prior to the current global economic crisis, was enjoying a significant boom due to a favorable business environment under the economic growth policies of developing nations and the rise of oil prices from oil-producing nations. According to research from Global Insight, the global construction market outlook institute, the average growth rate of the construction market from 2001 -2006 was 7.8 percent. The international construction industry has changed greatly in terms of key products and emerging markets, the variety of delivery systems requiring the ability to cover the total services of a project phase, and a shift of leading contractors in revenue rankings, among others (Momaya and Selby 1998, Ofori 2000, Dikmen and Birgonul 2004, Han et al. 2005) .
However, it is the view of the majority that the growth of Korean construction firms in the international construction market has been due to indirect effects caused by international market expansion rather than the firms' effectual business and technical competence. Moreover, as the recent economic downturn directly affects the international construction market, the establishment of survival strategies in the international market that can offset the downturn in the Korean construction economy are essential. In particular, since it is predicted that the growth of product groups (Infrastructure, Energy) that can replace the currently stagnant product groups will continue, it will be necessary for the top firms in Korea that have overseas revenue as their main business to adopt a strategy to understand business structure more precisely.
The initial analysis for a business strategy of a company in the context of the changing dynamic global market environment is examination of the related market and business strategies of advanced firms that will be competitors in the international market. This study analyzed the current international construction market and the path of growth of global engineering and construction firms through previous studies (Jang However, there have been only a small number of analyses on the growth path of advanced construction firms that play the most important role in the international construction market. Thus, this study attempts to provide data needed for the establishment of the Korean company business strategy by analyzing quantitatively the change in Korean construction firms and overseas construction firms in the international construction market over the last 10 years.
To select construction companies for a case analysis of business structure change of overseas advanced construction firms, the "Top 225 Global Contractors" in Engineering News-Record (ENR) from 1995 to 2007 were reviewed. The mode of change of business structure was examined by selecting and classifying the firms using two analysis standards.
The first analysis focused on how global firms with revenue similar to that of Korean firms in 1995 have changed their business structure. It analyzed how the firms that have increased or maintained their revenues or that have experienced a downgrade have changed their business structure and how they differ from that of Korean firms.
The second analysis focused on the firms that became competitors of Korean firms. Firms in developing countries, such as in China and India that have had rapid growth during the last 10 years were reviewed, to allow Korean firms to reflect on their current situation and to provide indications for their future.
Related Current Studies
There have been a number of similar studies of overseas construction companies, their market, and their current situation from the macroscopic viewpoint. McConvilee (1996) pointed out that there are prospects for sizeable growth and profits for organizations that enter the global arena just as there is a great potential for failure. According to Kagari and Lucas (1997) , the difficulties of overseas construction are related to client communications, understanding a new culture, increasing local contents, and supervising a diverse group of professionals.
H o w e v e r, t h e r e h a v e b e e n o n l y a f e w d a t a analysis studies on construction firms that have been continuously working for over 10 years. Recently the Cheah et al. (2004) study dealt with the outcome of the strategies of advanced overseas firms. However, their research carried out analysis based on a financial index, not on an international/domestic revenue basis used as the estimate standard in this study. Also, Cheah's study limited the collection of data to 24 target firms and the time span to just 5 years. Therefore, there were some differences in this study in terms of the time frame and basic data concerning the analysis, even though it was similar in analyzing the performance of overseas advanced companies.
Methodology and Its Limitation
This study adopted the methodology used in a previous study by Jang et al. The analysis method examined how construction companies have specialized or diversified their products in the domestic and international markets. For distribution of the market, ratio of the domestic market and overseas market, and the degree of specification of the product (diversification vs. specification), the following numerical formula (1) was used: where, Y j : level of specification of contractor j(%); i: i th product categories (i=1,2,…,9); j: j th contractors (j=1,2,…,225); a ij : each percentage share of revenue associated with product type 'i' of contractor 'j'; and X: average percentage share of each product as to a total revenue (= 100/9 = 11%).
As shown in Eq. (1), the level of specification refers to the revenue structure concerning how much the firm relies on diverse products rather than focusing on a specific category. Ideally, this value is "0%" if a contractor holds a perfectly even portfolio along the nine products (perfect diversification). Total revenue on a specific product only reaches "177%" limit value (perfect specification). Hence, the lower the value of Eq. (1) the higher the degree of diversification.
(2) Analysis Model
Whether a difference in change mode has occurred between company groups was examined through analysis of the change in revenue weight of the products of each company and the change in the domestic and overseas revenue weight (Fig.1.) .
The frameworks in this structure are conceptualized in the following ways:
-Firms that grow through entry into international markets rather than domestic markets (A→C or D, B→C or D)
-Firms that capture domestic markets rather than international markets (D→A or B, C→A or B) The ranking in ENR was classified by the real increase and decrease in the revenue of each company. For a more objective analysis, the factors related to the global construction market and environmental change, the characteristics of the firms by country, and the economic index such as the inflation rate should be taken into consideration. However, the concrete data approach is not easy, and this study compared each on the assumption that all the firms in ENR have the same market and environment.
Another limitation of this study is that although there was a need to conduct an in-depth analysis of overseas advanced construction firms that are highly ranked in revenue size, the different firms were analyzed as a whole rather than examining each company's features. This limits the approach towards data needed for a focused analysis on each company and the utilization of analysis outcome for the purpose of benchmarking of a particular company.
Selection of Top Global Contractors
There were seven Korean firms in the list of the Top Global Contractors in 1995, as shown in Table 1 .
Firms that were much the same in size in terms of their revenues as Korean firms in 1995 were classified into two groups by rank and revenue size difference. The first group, i.e. the higher-ranked group, includes 36 firms ranked between 48 and 84, and the second group, i.e. the lower-ranked group, includes 23 firms ranked between 117 and 140.
In the higher-ranked group, 21 of 36 were listed in ENR from 1995 to 2007, and 4 were merged into other firms; 9 firms raised their rank since 1995. In the lower-ranked group, 12 of 36 have grown as of 2007, and 1 company has been merged.
As shown in Table 2 ., the respective 9 firms in both groups that have continuously increased revenue size have been chosen and analyzed in this study.
Strategic Planning Analysis of Top Global Firms
Firms in the higher-ranked group had, on average, revenues of $1,564. The overseas market rate of the higher-ranked group among the firms that had the same revenue size as the Korean firms in 1995 increased by 7.6 percent from 1995 to 2007 (Fig.2.) . These higher-ranked firms are those that were ranked 50 -80 in 1995 (average rank 65.5); although they were in the 1 -60 rank in 2007, most of them were within the 40 rank (average rank 32). The higher-ranked group's revenue in 2007 can be virtually valued as the revenue in the top global group if judged by the ENR ranking. The fact that the firms whose revenue size was similar to that of the Korean firms in 1995 have grown into global firms over 10 years should be of interest to the Korean firms.
Comparing the revenue of product types illustrated in Fig.2 ., it is found that the weight of General Building and Hazardous Waste has decreased and the weight of Power Plants and Transportation has increased in the higher-ranked group firms. The changes in the firm's evolutionary dimensions show that such firms have increased their revenue by attempting to specialize in the global market and have made an attempt to diversify their business into the international market.
(2) The Lower-Ranked Group
The lower-ranked group's firms that had the same revenue size as the Korean firms in the 1995 ENR list include those that were ranked between 120 and 140. Although their average rank was 127 in 1995, it changed to 86 in 2007, meaning they have also grown enormously during the 12 years.
The weight of domestic and overseas revenue of the lower-ranked group is illustrated in Fig.3 . Although their overseas market weight increased by 3.9 percent from 1995 to 2007, they have given more weight to the domestic market than the overseas market compared to the higher-ranked group. And moreover three of five U.S. firms have no real revenue in the overseas market, but have a focus on the domestic market; in fact, there are a number of firms with no overseas market revenues in the ENR Top 225 Global Contractors.
As seen in Fig.3 ., comparing the product revenue rate of the lower-ranked group, it is shown that General Building's weight was heavier than other products, as with a decreased international weight in 2007 compared to 1995. However, in the higher-ranked group, it is found that plant development became specialized and the weight of engineering works such as transportation was raised, while the ratio of business specification and diversification in 2007 compared to 1995 was revealed to be 2.6 percent.
Since the overseas market weight was shown to be 26.7 percent, which is a lower percentage than that of the higher-ranked group, it can be concluded that the lower-ranked group tended to pursue diversification in the domestic market rather than the international market.
Strategic Planning Analysis of Korean Firms
On average there were 6 Korean firms ranked in the ENR list of "Top Global Contractors" from 1995 to 2007. While there were Korean firms ranked continuously over the 12 years, there were others that were weeded out of the market after the IMF crisis in 1997. For the analysis of strategic planning change, six firms were selected, three from the 1995 ENR list, three from 1997, and one from 1999. The overseas market weight of the six Korean firms decreased by 5.6 percent, as illustrated in Fig.4 .
Although there has recently been an increased number of orders in the overseas construction market, especially in the Middle East and Asian Market, with an expected increase of $30+ billion, the revenues in the overseas market compared to that in the domestic market have decreased.
Changes in Revenue Shares via Product Types This was due to the decline in credit of Korean firms followed by the IMF foreign exchange crisis in 1997 as well as the lack of faculty for risk and project management in their overseas business. However, there is a growing tendency recently among Korean overseas contractors to expand and diversify their business in foreign markets, because of the recent increase in overseas ordering caused by oil dollars and the effort of the firms to launch actively into the overseas market in order to brace themselves for a downturn in the Korean construction market.
In the entire global market including the Korean market, the product weight of Industrial Process or Petroleum P lan ts has d ecr eas ed, w hile th e Construction and Engineering sections in the Korean market has greatly increased. Moreover from the product revenue standpoint, there is an increase in overseas revenue prompted by the weight increase of Industrial Process and Petroleum Plants while revenue weight in the Korean market has decreased. It is also seen that overseas market revenue weight has significantly decreased with the strong tendency towards specification rather than diversification. It can be said that Korean firms have concentrated on the domestic market and have been making less strategic efforts in terms of their foreign business compared to the advanced firms. And it is also found that the global firms have progressed in the direction of diversification and strengthening of inroads into the overseas market, while the Korean firms have favored the direction of specification with a decrease in overseas market revenue. Fig.5 . shows the analyzed arrangement of each group including Korean firms using key markets and level of diversification and specification as criteria. Firms in the higher group (1) focused on product diversification in the domestic market and successfully entered the international market. Firms in the lower group (2) gained experience in domestic markets through specification products and entered the international markets with specification products. Finally, Korean firms (3) that did not possess specification products, took comfort in a few products in the domestic market, and did not actively seek entry into the international market.
Synthesis and Its Implication
For Korean construction firms to grow to the level of the global firms, it is necessary for them to increase their weight in the overseas market. Also, they must keep an eye on the trends of the advanced firms, which have focused on the international market rather than the domestic and implemented a strategy of diversification rather than specification.
The main implications gained through this study directly and indirectly are as follows. First, there have been continual inroads into the international market due to the limited domestic market and its competitive system. Yet, it is seen that support from the domestic market is necessary to cope with the shifting market environment. Second, due to the little difference in technological level among global contractors, the advanced firms favor implementing diverse business strategies such as diversification and specification in order to avoid severe competition. Third, it is found that the most popular strategy adopted by the top advanced firms for survival and growth in the global market is strategic coalition and M&A. Fourth, the construction companies from developing nations such as China and India are growing rapidly, thereby threatening established firms. They are expanding their businesses through technology coalitions and subcontracting with advanced construction firms, thus securing a revenue network needed for product orders and building their reputations.
Conclusion
The purpose of this study is to determine the success factors of firms which are responding appropriately to the rapidly changing environment of global construction, and provide suggestions concerning the future survival and growth of domestic design and engineering firms which have recently faced difficulties.
In order to compare and analyze the business s t r a t e g i e s o f K o r e a n a n d g l o b a l l y a d v a n c e d construction firms, this paper used the rank, revenue, and market share data of the ENR Top 225 Global Contractors.
First, construction firms that were much the same in size in terms of their revenues as Korean firms in 1995 are classified into two groups by rank and revenue size difference. Their strategic change in the global market was then examined in terms of rank and revenue. In addition, the market entry strategies of emerging firms from developing countries in the global market were investigated. Based on the growth paths of each group shown in Fig.5 ., Korean firms should pursue simultaneously the growth path of the higher rank group (A→B and B→D) as well as the growth path of lower rank group (A→D). The reason for such pursuit is that the Korean domestic market is small and markets for specific products are not big enough to accumulate technology and experience regarding these products. Considering such Korean construction circumstances, to promote survival and growth, domestic construction firms should carry out complete restructuring in order to cultivate technical capability through which they can nurture competitiveness.Also, the government should set the conditions for active nurturing and enlargement of engineering firms.
Such trend analyses will be useful as data for establishing the future strategic planning of Korean overseas contractors in the global market. It should be noted that the Korean firms need to reconsider the organic relation of the overseas and domestic market, to diversify their construction products from various viewpoints, and to develop mutually complementary roles and functions among global players in order to secure a competitive edge over the top global construction firms.
